
REPORT DOCUMENTATION PAGE j Form Approvedj MB No. 0704-0188
P.,oic reaortnmq ourcen tor fiiciectian 01 itorrmation 's estinratea . 3.eraqe I our Der esioorse fctuaiig tnie timne Tor rpv~vnei~ instructions. searching existing oata ow.rcn
gatherina a mnaintaining the data need"a, and contocietinq and rewiewinq ttme coilerlion or I ntormatian Send comments regarding this burden ex4tirnate or any other asoect 01 tr'-
coileirin at inortnation. nudinq suggestions tor reducing this ouroen. to Washington Pieadauarters services. Oirectorate r ntorinaton (oerations and Reoorts, 12 15 erlerscr
Davis miqn-mav Suite '204Arlsnqton. VA 22202-4302. and to the Office at Manaqetnient and Buaqet. Paberworx Reduction eroject 10704-0188) Wasninqton, OC 20503.

1. AGENCY USE ONLY (Leave blanik) 12. REPORT DATE 3. REPORT TYPE AND DATES COVERED

02/21/91 POP Test (01/91)
O 4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Ln Performance Oriented Packaging Testing of Container.-
Shipping and Storage, Mk 714

6. AUTHOR(S)

C'%J Milt Meeds

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Naval Undetsea Warfare Engineering StationREOTNMR

Keyport, Washington 98345-5000 DODPOPHM/USA/DOD/
NADTR9 1004

9. SPONSORING/ MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/ MONITORING

Program Executive Officer AGNC REPOR NUBE

Surface Ship ASW Systems (PMO-406) Same as above
Washington, DC 20362-5104

11. SUPPLEMENTARY NOTES

N/A DTIC
12a. DISTRIBUTION/ AVAILABILITY STATEMENT n trSRIUMVE

SSMAR 05 1991u
,PIxOveid ±oi PU!iiC reic-cusa

13. ABSTRACT (Maximum 200 woras)

Qualification tests were performed to determine whether the in-service Mk 714
Container could be utilized to contain properly dunnaged solid type hazardous
materials weighing up to a-*gross weight of 1,201 pounds. The tests were
conducted in accordance with Performance Oriented Packaging (POP) requirements
specified by the United Nations Recommendations on the Transportation of
Dangerous Goods and the Department of Transportation's Title 49 CFR and the
Final Rulings published in the Federal Register Volume 55 on 21 December 1990.
The container has conformed to the POP requirements; i.e., the container
successfully retained its contents throughout the specified tests.

14, SUBJECT TERMS 15. NUMBER OF PAGES

POP Test of Mk 714 Shipping and Storage Container 20
16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT

UNCLASSIFIED IUL IUL UL

'4SN 540O0-u -i.1') 00a~ -orm -i



GENERAL !NSTRUCTIONS FOR COMPLETING SF 298

The Report Documentation Page (RDP) is used in announcing and cataloging reports. It is important
that this information be consistent with the rest of the report, particularly the cover and title page.
Instructions for filling in each block of the form follow. It is important to stay within the lines to meet
optical scanning requirements.

Block 1. Agency Use Only (Leave blank). Block 12a. Distribution/Availability Statement.
c 2Denotes public availability or limitations. Cite any

Block 2. Report Date. Full publication date availability to the public. Enter additional
including day, month, and year, if available (e.g. I limitations or special markings in all capitals (e.g.
Jan 88). Must cite at least the year. NOFORN, REL, ITAR).

Block 3. Type of Report and Dates Covered. DOD - See DoDD 5230.24, 'Distribution
State whether report is interim, final, etc. If Statements on Technical
applicable, enter inclusive report dates (e.g. 10 Documents.'
Jun 87 - 30 Jun 88). DOE - See authorities.

Block 4. Title and Subtitle. A title is taken from NASA - See Handbook NHB 2200.2.
the part of the report that provides the most NTIS - Leave blank.
meaningful and complete information. When a
report is prepared in more than one volume, Block 12b. Distribution Code.
repeat the primary title, add volume number, and ... DitbioCd
include subtitle for the specific volume. On DOD - Leaveblank.
classified documents enter the title classifiation DOE - Enter DOE dist"bution categoriesin parentheses.DO EneDOditiuoncegrs

from the Standard Distribution for

Block 5. Funding Numbers. To include contract Unclassified Scientific and Technical
and grant numbers; may include program Reports.
element number(s), project number(s), task NASA - Leave blank.
number(s), and work unit number(s). Use the NTIS - Leave blank.
following labels:

C - Contract- PR - Project Block 13. Abstract. Include a brief (Maximum
G - Grant TA Task 200 words) factual summary of the most
PE - Program WU - Work Unit significant information contained in the report.

Element Accession No.

Block 6. Author(s). Name(s) of person(s) Block 14. Subiect Terms. Keywords or phrases
responsible for writingte report, performing identifying major subjects in the report.
the research, or credited with the content of the
report. If editor or compiler, this should follow
the name(s). Block 15. Number of Pages. Enter the total

number of pages.
Block 7. Performing Organization Name(s) and
Address(es). Self-explanatory. Block 16. Price Code. Enter appropriate price

Block 8. Performing Organization Report code (NTIS only).
Number. Enter the unique alphanumeric report
number(s) assigned by the organization Blocks 17.-19. Security Classifications. Self-
performing the report.

explanatory. Enter U.S. Security Classification in
Block 9. Sponsoring/Monitoring Agency Name(s) accordance with U.S. Security Regulations (i.e.,
and Address(es). Self-explanatory. UNCLASSIFIED). If form contains classified

information, stamp classification on the top and
Block 10. Sponsorina/Monitoring Agency bottom of the page.
Report Number. (if known)

Block 11. Suuolementary Notes. Enter Block 20. Limitation of Abstract. This block must
information not included elsewhere such as: be completed to assign a limitation to the
Preoarea in coooeration with ...; Trans. of...; To h- abstra- Enter either UL (unlimited) or SAR (same
publishea in.... When a report is revised, inciuce as report). An entry in this block is necessary if
a statement whether the new report supersedes the abstract is to be limited. If blank, the abstract
or suopiements *ne oider reoort. is assumed to be unlimited.

Standiara :crm 298 Back (Rev 2-89)



DODPOPHM/USA/DOD/NADTR91004

PERFORMANCE ORIENTED PACKAGING TESTING
OF

CONTAINER, SHIPPING AND STORAGE, MK 714

Author:
Milt Meeds

Mechanical Engineer

Performing Activity:
-. I-,---- ----- Naval Undersea Warfare Engineering Station

...... .. Keyport, Washington 98345-5000

i: . ... 21 February 1991

[- .V .......... ... .... ................... .

I,,,u' :;i., ,::.. FINAL
.)s I jg. ":

iA iDISTRIBUTION UNLIMITED

Sponsoring Organization:
Program Executive OfficerIV Surface Ship ASW Systems (PMO-406)

- Washington, DC 20362-5104

91 2 25 o';6



INTRODUCTION

An EX 714 Shipping and Storage Container that had been modified to the
Mk 714 configuration was subjected to five drop tests to determine whether the con-
tainer would meet international performance requirements. Stacking and vibration tests
were conducted previously by Naval Weapons Station (WPNSTA) Earle (Test Report
40-050-89 of 11 January 1990). The drop tests were conducted on 7 January 1991 using
EX 714 Container S/N 0011 loaded with a Mk 50 Stainless Steel Ballistic Mockup test
shape. The test shape was missing the top control fin. The shape was banded with
Mk 89 Suspension Bands to simulate an air launch configuration torpedo, hut a mirapak
was not available for instailation. Total test shape weight was 776 pounds. All drops
were conducted on concrete from a minimum height of 4 feet. The shipping container
was opened following each drop to inspect the torpedo mounting hardware for damage.
Enclosure (1) contains photographs of test setups of each drop and container and test
shape damage following each drop.

NOTE

Stacking test conducted previously by WPNSTA Earle was
16,814 pounds for 1 hour.

TESTS PERFORMED

These tests were performed in accordance with the United Nations Recommen-
dation on the Transportation of Dangerous Goods Document, ST/SO/AC.10/1,
Revision 6, Chapter 9, paragraph 9.7.3. One container was used for all of the drops
instead of the required five containers (one for each drop). The drops were performed
at ambient temperature (+ 70 t 20 'F) from a height of 4 feet onto concrete in the
following sequence:

a. Flat on Bottom

b. Flat on Long Side

c. Flat on Short Side

d. Aft End Bottom Corner

e. Flat on Top

PASS/FAIL (UN CRITERIA)

The shape must be retained within the container by the saddle straps, and the
container must exhibit no damage liable to affect safety during transport.



TEST RESULTS

1. Drop on Bottom

No visible external or internal damage.

2. Drop on Long Side

Lift eyes on the impacting side of the container were taped to the container wall
to prevent damage. Following impact there was no visible external or internal damage.

3. Drop on Short Side (End)

The container impacted on the fwd end and then rolled over onto the container
cover. During impact, one of the cover latches popped open (Photograph A), and the
fwd end was bent in approximately 1 to 1.5 inches (Photographs B and C). On opening
the container, both aft saddle strap latches were broken free (Photographs D and E)
and one fwd saddle strap latch was broken at the retaining pin (Photographs F and G).
The test shape was held in place by the remaining fwd saddle strap latch. Test
shape damage was limited to the aft suspension band wedge which popped free
(Photograph H), partially releasing the suspension band. The suspension band
remained securely attached to the test shape by the safety bolt. Container cover
damage and test shape fin damage may have occurred if the top control fin had been
installed.

NOTE

The aft suspension band wedge was removed and both saddle
straps were replaced prior to continuing with the tests.

4. Drop on Corner

The container impacted on an aft end bottom corner and then landed upright on
the container base. Two cover latches at the impact corner popped open and the
container base at the impact point was damaged (Photographs I and J). On opening
the container, both fwd saddle strap latches were broken at the retaining pins
(Photographs K and L). There was no visible damage to the test shape.

NOTE

The fwd saddle strap was replaced prior to continuing the
tests.
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5. Drop on Top

Following impact, all container cover latches remained securely fastened.
The container was damaged due to impact from the test shape suspension bands
(Photograph M). On opening the container, the desiccant basket had broken free from
the container cover and was found next to the test shape (Photograph N). The saddle
strap latches appeared to receive minimal to no damage. The test shape was held
securely in the saddles during the test, but cover damage was caused by motion allowed
by the rubber isolators. Test shape damage was limited to the suspension band lugs and
the remaining wedge which popped free, partially releasing the suspension band. Both
suspension bands remained securely attached to the test shape by the safety bolts.

NOTE

Additional cover damage and test shape fin damage may
have occurred if the top control fin had been installed on the
test shape. The desiccant basket may have suffered damage
during the previous tests before failing here.

DISCUSSION

The container met all criteria for passing the test. The test shape was held in the
container by the saddle straps, and the container exhibited no damage liable to affect
safety during transport.

REFERENCE MATERIAL

A. United Nation's "Recommendation on the Transportation of Dangerous
Goods," ST/SG/AC.10/1, Revision 6

B. DOD Hazardous Materials Packaging Test Plan (Attachment 1)

DISTRIBUTION LIST

Defense Technical Information Center (2 copies)
ATTIN: DTIC/FDA
Bldg. 5, Cameron Station
Alexandria, VA 22304-6145

Headquarters, Military Traffic Management Command (2 copies)
ATTN: MT-SS, James Gibson
5611 Columbia Pike
Falls Church, VA 22041-5050
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TEST DATA SHEET

DATA SHEET:

Container: Container, Shipping and Storage, Mk 714

Type: 4B1 Container P/N or NSN: P/N 5167617

Specification Number: Material:
Drawing DL 5167617 Aluminum

Capacity: Dimensions:
544.4 kg (1,201 pounds) 137" L x 23.03" W x 24.375" H

Closure (Method/Type): Tare Weight:
Removable Lid 192.7 kg (425 pounds)

Additional Description: Reusable extruded aluminum shipping and storage

container with a removable cover

PRODUCT:

Name: See table NSs) Setae

United Nations ID Number: See table

United Nations Packing Group: II

Physical State (Solid, Liquid, or Gas): Solid

Vapor Pressure (Liquids Only): N/A At 50 OC: N/A At 55 OC: N/A

Consistency/Viscosity: N/A Density/Specific Gravity: N/A

Amount Per Container: Flash Point: N/A

Net Weight:

TEST PRODUCT:

Name: Stainless Steel Ballistic Mockup Physical State: Solid

Consistency: N/A

Density/Specific Gravity: N/A

Test Prossure (Liquids Only): N/A

Amount Per Container: One Gross Weight: 351.8 kg (776 pounds)
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PHOTOGRAPHS OF CONTAINER

AND TEST SHAPE DAMAGE

Enclosure (1)
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